Potent DNA photocleavage by zinc(II) complexes of cationic bis-porphyrins linked with aliphatic diamine.
We have prepared zinc(II) complexes of cationic bis-porphyrins, as one of the attempts to improve less DNA photocleavage activities of the metal-free bis-porphyrins composed of two H(2)TMPyP-like chromophores, linked with a series of aliphatic diamines. The less activities seemed to be derived from their intermolecular self-aggregation properties in aqueous solution. The zinc(II) insertion into the metal-free cationic bis-porphyrins completely removed their self-aggregation properties, most probably due to steric hindrance between axial ligands of zinc(II) chromophores of the cationic bis-porphyrins. The DNA photocleavage activities of the zinc(II) complexes were fully enhanced, which were three times larger than that of the lead compound H(2)TMPyP. Quantitative analysis of singlet oxygen production by photosensitization of cationic bis-porphyrins was performed using 1,3-diphenylisobenzofuran, and the singlet oxygen productivities of them were found to be related to their solution properties. There is a good relationship between the activities and the productivities, which will provide insights into the further development of more effective DNA photocleavage agents.